The title "tropical climates" does not imply conditions of heat limited only to the geographical boundaries of the tropics. Many parts of the world outside these geographical limits provide similar climatic problems for the anasthetist. In addition there is another factor besides that of heat, namely the effect of high altitudes on the administration of anmesthesia. The ideal remedy for the majority of climatic difficulties in the tropics is, of course, a properly air-conditioned operation theatre block, including resuscitation and recovery rooms, and efficient cold storage for drugs. The use of an air-conditioned operation theatre block has been criticized on the grounds that the eventual transfer of the patient to less temperate conditions is prone to increase the incidence of post-operative pulmonary complications. Unfortunately, no comparative figures are available from which to draw an accurate conclusion as to the validity of this criticism. What is certain, however, is that the pulmonary morbidity would require to be a big factor to outweigh the proven advantages of airconditioning, which are as follows:
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(1) Avoidance of dehydration of the patient by minimizing the otherwise excessive sweating during anvesthesia.
(2) Minimization of the excessive heat factor which often predlisposes to the development of ether convulsions.
(3) Provision of less exhauLsting conditions for the operation theatre personnel.
(4) Provision of fly-proof and dust-proof conditions in the operation theatre.
Air-conditioned theatre blacks are unfortunately expensive to erect and maintain and although the ideal, one is unable to visuLalize their installation in the immediate future in more than a small percentage of the total number of operation theatres in the tropics. This being the case, it is necessary to consider the effects of lack of air-conditioning on anvesthesia in hot climates. Equiipmenit and drugs. (1) Whatever apparatus is used, the more vulnerable parts should be duplicated. The best machine is useless if it has to stand idle while a replacement is obtained from England. A water sight-feed Boyle's apparatus may not enable the anaesthetist to command the full range of inhalational anaxsthesia, but at least it has the advantage of relative invulnerability to rough handling by native theatre orderlies and ease of repair in case of damage.
(2) If CO, absorption is used, it is recommended that the apparatus should be fitted with a circle rather than a "to and fro" absorber, as it was found that a canister at the face-piece soon became unpleasantly hot, and it was felt that such a state of affairs, if prolonged, would be detrimental to the patient.
Hot, dry climates provide the optimum conditions for the accumulation of static electricity and the usual precautions as to earthing of apparatus, moistening of rubber parts, avoidance of friction, and of short-circuits of electrical instruments are absolutely essential in such climates.
Medical gas cylinders may only be filled to 90O% of their normal stated capacity in British tropical possessions. Ether should be supplied in tins and not in bottles the wvastage by evaporation even fromunopened bottles was colossal.
One frequently heard that it was impossible to induce or to keep a patient sufficiently an,esthetized with open ether in hot climates, but this was soon disproved.
Atropine should be avoided as a premedicant. Omnopon and scopolamine, or, if not available, morphia and hvoscine, were widely used for this purpose. In addition to being sedative, it was felt that these drugs were less likely to cause disturbance of the heat-regulating mechanism, and thus to diminish another possible factor in the cause of ether-convulsions. As an additional precautionary measure against the occurrence of hyperpyrexia during anaesthesia and operation, mackintosh sheets should not be used to cover the patient. The part played by the skin in regulating body temperature is supremely important in hot clima-es.
Local and spinal anesthesia were 1oth ulsed. Hot and dLusty climates make it even more necessarv to ensure the strictest personal attention to the sterilization of syringes and needles and the use of a rigorous aseptic technique of administration.
Pentothal was, of course, by far the commonest anaesthetic agent used by the Army in the Far East.-particularly for battle casualties. The effect of high altittudes ont the administrationt of anxsthesia.-The barome-tric pressure at 6,000 feet is 600 mm.Hg or a reduction of slightly more than 20°, compared with the pressuLre at sea-level, and it does have a practical bearing on the administration of gaseouls anmesthetics at high altitudes for it means that the pressure of oxygen or of any inspired gas is reduced by the same percentage unless it is administered under .ssure. tJnless pressure is uised it is extrenmely diffiCLlt to icroducc allA mailitain anaesthesia with nitrous oxide and oxygen.
Additional oxygen should be given freely with any form of anmsthesia which impairs the normal defence mechanism of hyperpnoca in response to anoxia at high altitudes. The necessity to stupply oxygen is not confined only to the administration of inhalational amesthetics and it should be an invariable accompaniment of intravenous and high spinal an,esthesia in such conditions. The blood picture of people who live for any length of time at high altitudes undergoes a change which affects the administration of aniesthetics.
The patient. In hot climates the most important thing is to ensure that the sick patient is adequately hydrated. A healthy aduLlt in the tropics loses between 1 and 1 /2 gallons of fluid per dav, even when sedentary. The greater proportion of this is lost from the skin. If the metabolism is raised by fever this loss is greatly increased, and the wise anmsthetist will ensture that the fluid intake of the patient for the twelve hours previous to operation is accurately measured. In cases in which oral intake of fluid is contra-indicated, the pre-operative installation of an intravenoLls drip is an absolute necessity. Brigadier H. L. Marriott (1945, Lanzcet (i) , 679) has stressed elsewhere the necessity also to ensuLre that the patient has an adequate amouniit of salt, and he has shown that most formls of heat exhaUstion are dtue to an insufficiency of salt. For this reason, all fluiid intake dluring the twelve houLrs previous to operation shoLuld he salted. A teaspoonful of salt dissolve(d in 2 pints of lemona(le is almost undetectable.
Tropical diseases in relationi to anxvsthesia. Malaria is still by far the commonest tropical disease and one with which the anoesthetist is particularly concerned owing to the liability of an injury to precipitate an acute attack of the disease in an already malarious subject. Cases were recorded in which malaria began at the time of operation and the patient had a rigor and presented a clinical picture of malaria during his recovery from anesthesia. In the difficult days of campaigning on the Burma border in 1942, in one Mobile Surgical Unit, the coincidence of malaria with anxesthesia and operation was so great that quinine, 67/2 grains, were added to the pre-operative drip as a routine.
There is, however, another undesirable complication of malaria, namely that it engenders in the patient extreme susceptibility to small doses of pentothal. Amcebic dysentery is the other common tropical disease which complicates anaesthesia. In addition to the aniemia, here again there is a liability to impairment of liver function with the consequent need for caution in the exhibition of intravenous barbiturates.
Racial differenice.-My personal experience of anaesthetizing natives was extremely limited LIut the general conclusion with regard to the majority of Indians was that they are more susceptible to intravenous barbiturates and that their blood-pressures tended to be lower than those of Europeans. It was reported that West African natives were sometimes excited rather than sedated by omnopon and scopolamine. Psychological. The induction of basal narcosis by means of pentothal is of enormous psychological value among uneducated natives. The fear of mutilation when unconscious is based on religiious beliefs and is often a very potent factor if attempts are made to induce aniesthesia by inhalational methods in a conscious patient. This results in determined resistance and prolonged struggling, with their accompanying anxieties for the anaesthetist. where I was stationed in India, for a period of two and a half years, intravenous antsthesia was extensively used. Out of a total of nearly 8,000 anaesthetics, no fewer than 4,000 were intravenous anasthesias, in some form or other. In the early stages 91'X, were given intravenouLs anaesthesia without combination with any other form of anzesthetic agent. Later, however, this figure was redtuced to 40%/ owing to the need for additional anesthesia for the more difficult case.
In June 1942 only 24 8'k, of all cases were given intravenous anesthesia, but this figure steadily increased, as supplies improved, until in the six months ending December 31, 1944, no fewer than 64 75'y, of all cases were so anaesthetized.
Preparationz of the solution. Whenever possible the solution was prepared at least twenty minutes before it was required for injection. For ordinary routine short cases a 50%, soluition was used. This wvas prepared in the ulsual manner, 20 c.c. cf distilled wvater being adlded to the ampoule containing 1 gramme of pentothal so(litlm Cases requiiring prolonged an-esthesia, except for the initial injection for indtiction pturposes, a 2' 2°,, solution.
Cases were divided into those requiring a short anxsthesia and those requiring a long anoesthesia.
The first group were anaesthetized without premedication, as a result of which unconsciousness was not unduly prolonged, and the reflexes were depressed for a short period onlv, a very important factor where the nursing staff is not too plentiful.
The second group were premedicated with morphine '4 grain and atropine 1/ 100 grain, or 1/150 grain for preference, or occasionally with scopolamine 1/100 grain, at least 1 %2 hours before operation.
Techniiqlue of administration-.Four main principles were maintained: (1) That the case was suitable for this type of an,xsthesia.
(2) That the injection was given slowly and intermittently.
(3) Oxvygen in adequate supply, and provision for a free airwvav was at hand. (4) Provision was made for relieving respiratory or cardiac failure. Five tvpes of cases were dealt with: (I) The simple routine case of short duration.
(2) General surgery requiring prolonged anxsthesia.
(3) Plastic sturgery. (4) Neurosurgery. (5) Thoracic surgery. Resutlts. In 4,000 cases there were no deaths, either immediatelv or remotely connected with this form of anmusthesia. Complicat.ions were rare.
Three cases onlv of venous thrombosis were observed. One after the injection of a 50/, solution. A second injection at a later date had no ill-effects. A second case was after the injection of a 2'/2%/ solution, ancd the area where the thrombosis occurred was remot.e from the site of the injection. Th-e third occurred in a dental surgeon, who had to have a simple whitlow opene(l. The amouLnt of pentothal uise(d was small, and the operation of short duration. One case of headache, lasting twelve hotirs, was recorde(l.
A number of patients suLffering from malaria required operation. These all reacted normally, except that they were foun(d to require less pentothal than the usual patient.
Several developed high temperatures immediately after operation utnder pentothal. An examination (of the blood disclosed the presence of the malarial parasite. All did well and were not adversely affected by the intravenous an3esthesia.
Numerous patients who were having large doses of sulphanilamides wvere also given intravenous anasthesia withotit any subsequent trouble developing.
Several patients with a history of asthma were given pentothal. One for the removal of a foreign body from the lung gave a long history of attacks. In no case was any ill-effect observed.
One case appears of sufficient interest to record.
A soldier, who had been thrown out of an Army truck, pitched on his head, and was brought into hospital unconscious. Colour deeply cyanosed. The only respiratory movement to be observed was that of the diaphragm. At the request of the surgeon "a spot of pentothal" was given to reduce a severe compression fracture of his cervical vertebra.
I gave slowly 6 c.c. of a 24% pentothal solution. The movement of his diaphragm immediately ceased. After the usual period it began to move again, and the operation of reduction was performed.
Commnents. In the tropics, where liver deficiency is likely to occur, duLe to the various causes so readily obtainable in such a climate, the aiuesthetist mtust be constantly on his guard against the administration of an overdose of pentothal sodiuLm. Especially is this the case with the Indian who requires 300/ to 40 ',, less pentothal, as a general rule, than the European. (1) Ag-enits andt1 apparatus.-In tropical climates uinless the theatre is air-conditioned, inhalation anmsthetics are rendered difficult on account of rapid vaporization. It used to be said that tough individuals could not be taken to a deep plane of anoesthesia by means of open ether and for that reason chloroform used to be the routine anaesthetic. However, if care is taken ether may be used with success. Ether containers, which should be tins rather than bottles, should be kept in a refrigerator or an ice-chest before opening and the container when in use wrapped up in a damp towel so that evaporation will help to prevent the ether from boiling. A gamgee pad is used on the face and the usual mask with about 12 layers of gauze. This mask is then covered by a second gamgee pad which should not have a hole in it. Ether is dropped on to the outer surface of the top gamgee pad, which is then turned over, and further ether added as required-after each addition of ether the gamgee pad is turned over. Actually induction is rapid in a hot theatre as ether vaporizes so rapidly.
Some experts prefer an inhaler such as a Clover or a Hewitt, but I do not like them unless the bag is dispensed with, owing to the tendency to high concentrations of carbon dioxide that may result. The Oxford Vaporizer is by far the best. apparatus for giving ether in the tropics, but if the temperature of the theatre is over 85°F., ice cold water must be placed in the vaporizer instead of hot water.
Ether may be added to gas and oxygen mixtures from a Boyle or similar apparatus without difficulty, and if a closed circuit is employed the canister should be kept in a cool place between cases. To and fro canisters placed near the mask may become overheated. If this happens the canister should be changed or the method discontinued, though an ice-hag wvrapped round it will often prevent this eventuality. Chloroform, if used, shouLld be uniidiluted with ether, as mixttures never vaporize in constant percentages.
(2) Premnedication. Atropine prevents the normal mechanism of heat regulation by dlisturbing the action of the sweat glands; for this reason it shoLild never be given to patients before operation in hot theatres. Hyoscine produces the same drying of the secretions of the respiratory tract without the same upset of the heat-regulating mechanism. The combination of morphia and hyoscine was the usual premedication for adults and in children we soon found that small doses of hyoscine were much better than the routine atropine.
If the theatre is air-conditioned the temperature should not be too low, in fact the optimum temperatuLre was found to be 80°F. An important point is that if the patient is not residing in an air-conditioned ward, he should be brought down to the theatre suiite at least half an hour before the commenccment of the anvesthetic so that his heatregulating mechanism can become readjusted before he is rendered unconscious.
(3) Fliuid loss. Dehydration must be prevented at all costs as fluid loss is considerable for, following the administration of premedication, the patient is not able to drink copiously until he has completely recovered from the anoesthetic. For this reason all patients undergoing an operation which will last for an hour or more should be given an infusion of intravenous saline, and at least a pint an hour can be safely administered.
In this connexion it should be stressed that the habit of covering any part of the patient's body with waterproof sheeting must be absolutely prohibited in the tropics.
(4) Hill stationis.-By the term Hill Stations I mean those that are over 5,000 ft. above sea level, and above those heights it is known that the partial pressure of oxygen in the air is appreciably lowered so that on first arrival in such a station one finds difficulty in walking fast or in climbing hills. After about five or six days there is a physiological increase in the blood-count and effort produces less embarrassment. It was quite common in Miuirree, which is 7,000 ft. above sea-level, to get norm--l counts of 6'/2 million red cells after a week at that height. For this reason only urgent cases should be anesthetized in such stations unless they have had time to become acclimatized. Even in the acclimatized patient under deep anaesthesia it will be necessary to give additional oxygen under open ether or if the Oxford Vaporizer is employed. This precaution is always necessary during continuous pentothal anaesthetics and high spinals at such altitudes.
(5) Eutropean patienzts. The European tends to take more liquid refreshment in the tropics and is therefore more resistant. He must be allowed to take his usual ration both before and after the anaesthetic. We must always be prepared for the patient who has recently had a course of anti-malarial treatment or who has had an attack of hepatitis. In each case the amount of barbiturate used intravenously must be kept at a minimum. Indiani patients. (1) The Indiani is usuLally tinder weight and therefore takes less anzesthetic than the Eturopean. This also applies to the amount of sedative necessary for premedication.
(ii) The blood-count is usually low so that adequate oxygen must be given to him. It should be remembered that for major operations a lower pre-operative Hb. may be regarded as more normal than in the ELuropean. My old friend and colleague, the late Colonel S. N. Hayes, who had an extensive experience in performing hysterectomies in the PuLnjab, did not give his patients a pre-operative blood transfusion unless their Hb. was below 35%.
(iii) 'lThe Indian uLsually has a low blood-pressure so that it is reasonable to regard a systolic blood-pressure of 90 mm.Hg as one high enlouLgh to proceed to operation instead of 100( mm.Hg as in the European.
(iv) He is more prone to lie motionless anid listless after operation thianl the European, so that it is more esseintial to make him adhere to the "houLrly stir-tlp' in order to prevent post-anmesthetic chest complications.
(v) The Indian has short air passages, for a tube that has been correctly ileasure(l, i.e. twice the distance from the pinna of the ear to the nares, if passecl through the nose would, in many cases, enter the right bronchus. Therefore a correspondingly shorter tuLbe is nee:ded for the Indian both for nasal and oral intuhcation.
(vi) He is an unsuitable patient for local or spiinal analgesia uinless extremely carefully premedicated. I make this statemenit in spite of the frequenllcy of spinals and locals in Indian operating theatres but frequently in that cOLulntry the operating theat.re is not a happy place. Due to the scarcity of trained anmsthetists these methods are safer than the use of inhalation methods, usually chloroform, by the inexpert. The unledLucated Indian, like the uneducated throughout the world, is unable to differentiate between touch, pressure and pain. This fact was demonstrated strikingly when I had an opportunity of doing caudals for a number of Casarian sectionis for Indian women. Often the patient would be quite silent until the cry of the infant wvas heard, then she would shriek violently, for she had realized that she had had a baby and otught to shriek with pain! Naturally most of my remarks do not apply to those who live completely European lives, for just as we have our problems-the bookmaker and the brewer's drayman for instance so has India its non-teetotal Sikh! Dr. Bernard R. M. Johnson: An.sthetics iM tropical clinates.-The con(litioni of "Heat Hyperpyrexia" is so insidious in its onset and of suich a lethal character that it demlands the special attention of the anaesthetist prac-tising in the tropics. When it occurs, treatment must be urgent and drastic. All other considerations, either surgical or antimalarial, must take second place, or the patient vill rapidly be lost. The only real remedy lies in prevention, and this can only be attained by training of the nursing staff. They should, in my opinion, be taught to expect the condition to arise in cvery post-operative case and should live in constant fear of it. European standards of postoperative treatment, with regard to protection from cold, are not easily albolished in the routine of -well-trained nursing staffs. Patients should lie post-operatively, wearing only a thin linen cover over the lower part of the body, and a rectal temperature should be taken half-hourly. A steadily rising temperature should demand immediate treatment, i.e. cold sponging, fanning, &c. This record of the body temperature must be charted, and not left to memory and should be continued until consciousness is fully recovered.
Large parts of the tropics, even in peacetime, have very uncertain and unreliable communicationsthis being so, all outlying districts should be in possession of an Oxford Vaporizer, since supplies of nitrous oxide, cyclopropane, &c., may easily fail, and owing to the humidity of the atmosphere, it is impossible, or almost impossible, to administer open ether.
It was found, not only in Nigeria buit in the climatc of North Africa and SouLtherni Italy, that it was not necessarv to put any water in the water jacket of the Oxfordl Vaporizer and that, on hot days, it was apparent that a higher percentage of ether was bW-ing delivered by the machine than the indicator would lead one to sUPppsC.
More caution than usual should be taken when using the barbiturates in cases of chronic malaria, or in those who have recently suffered from hepatic diseases, when associated with prolonged suppuration. This opinion is based on purely clinical ob,servations as, unfortunately, proper scientific investigation was, for many reasons, not possible.
Mention must also be made of the effect of the climate on the anaesthetist and his assistants. After prolonged exposure to high temperatures and high humidity, even the best men showed a loss of interest and keenness in their work and a tendency to general lethargy.
Major R. P. Harbord asked what was the evidence for the statement that atropine disturbs the heat regulating mechanism more than hyoscine?
Cases coming to operation in the forward areas with malaria were uncommon during the campaigns about the Mediterranean.
Pentothal had been a useful anaesthetic for maxillo-facial surgery in some cases for it shortened the period befo,re intubation and minimized aspiration.
Dr. V. Goldman, in reply to Major Harbord, said that although atropine and hyoscine are close chemical relatives, they produce soine different effects when administered. The effects of atropine, tend to be excitant, those of hyoscine depressant. Apart therefore from their similar drying effect on mucous membranes, atropine is an opponent of anxsthesia, whereas hyoscine is an adjuvant. Adriani states that the temperature regulating centre is stimibulated by large doses of atropinel; and it is well known that atropine increases the basal metabolic rate.
Dr. G. S. W. Organe asked Dr. Pleasance whether in view of the extrenmely low imicidence of thrombosis he had founld after pentothal all patients had been examined with this possibility in view or whether these were merely the cases in which symptoms had presented.
Dr. R. E. Pleasance replicd that, as far as was possible, all patients had beeni examinled with this possibility in view. 'Adriani, John (1942) Pharmacology of Anasthetic Drugs, Second Edition, p. 54. Springfield. [March 1, 1946] A Milestone in Anoesthesia? The exact origin of this "flying death" is still veiled in mystery. Its actual preparation is surrounded by all the esoteric magic and superstition of these strange people descended from the Aztecs, and very little more is known about it now than was discovered by Charles Waterton, a traveller of Lancashire origin, in his journey to the wilds of Demerara in 1812-a journey undertaken with the special object of investigating the origin and preparation of the Wourali poison. This explorer wrote a book "Wanderings in Souith America" in 1812, and the description therein of the distillation of the arrow poison from the vine Wourali, the addition of sundry noxious substances, including Indian pepper and the pounded fangs of the Labarri snake, is well worth reading. He tells most vividly of the effects of the poison on various animals. In 1840, Claude Bernard confirmed the observations of Waterton, and attributed the effects of the poison to paralysis due to interruption of the neuromuscular conducting mechanism.
In 1935, Harold King gave the name d-tubocurarine to an alkaloid isolatod from tube curare, but little was known until in 1938 Richard Gill (1940) , who lived for many years among the Amazons and in the jungles of Ecuador, brought to the United States samples of raw material and of the various plants used in its preparation, and Professor MlcIntyre (1943) of the University of Nebraska, together with the firm of manufacturing chemists "Squibbs," prepared an extract of standard potency which they labelled "Intocostrin".
In this country, curare was first used by Cole in 1934 , MIitchell in 1935 , and Ranyard West in 1936 , all of whom used it in the treatment of tetanus.
In 1940, Bennett, of Nebraska, described the prevention of trauma during convulsive therapy by the intravenous injection of intocostrin.
In January 1942 Griffith (1944) first used the drug as an aid to anaesthesia in the Homceopathic Hospital of Montreal. It is interesting to note that up to April 1945 Griffith (1945 had only used intocostrin in 300 cases. Since then there has been a flux of articles from
